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三阶 1－bitΣ-Δ调制器，实现 16 位数模转化，它的电源电压为 1V，而功耗仅
420uW。设计中先用系统仿真软件得到实现三阶调制器的环路系数，然后着手各
个具体电路的设计。有别于目前所采用的低压模拟设计方法，设计中采用电阻



























Deep Submicro CMOS process leads to higher integration and realization of 
higher performance SOC(system on a chip).On the other hand, digital signal 
processing technology progressing rapidly is accelerating steps of SOC development. 
However, low-voltage low-power analog circuits are indispensable to implement 
high performance SOC in deep Submicro process. 
Analog-to-digital Converter is an important part of SOC. Delta-Sigma Data 
converters are widely used in the interfaces of analog circuits and digital circuits 
nowadays due to its’ easy implementation with standard CMOS process and without 
extra requirement to standard CMOS process. At the same time, comparing with the 
other analog-to-digital converters, Delta-Sigma Data converters can be carried out 
easily to meet the demand of low-voltage low-power ,and be easily integrated in 
SOC as a IP.  
In this paper, Single-stage 1-bit Σ-Δ modulator principle is elaborated and some 
other improved topologies are presented. Then, aiming at designing low voltage low 
power circuits, some analog low-voltage design techniques, which are often used 
currently, are presented, and their advantages and disadvantages are pointed out. 
Finally, this paper adopt standard advanced digital deep submicro CMOS 
process(SMIC90n) to design a design a low-voltage low-power three-order 1-bit Σ-Δ 
modulator. The power supply of the modulator is 1V and total power dissipation is 
420 uW.  This low voltage low power Σ-Δ modulator, which can get same 
performance as other low voltage low power Σ-Δ modulator, is designed with several 
techniques different form the low voltage analog design methods used mostly. 
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第一章  绪论 
随着集成电路技术的发展，市场开始转向追求体积更小、功能更强大、功
耗更低的产品，因此出现了将整个系统集成在一个芯片上的产品——系统芯片









断提高，电流到达 μA 量级，电压到达 mV 甚至更低；在音频领域，各种高性








所以要在一个芯片上集成一个系统，就要求 A/D 转换器和 D/A 转换器作为
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2.1  LPCM A/D 转换器 
这类转换器一般指采样频率为信号 大频率的两倍。设输入N位模数转换器





V w t= ，其中幅值等于参考电压大小Vref，那么此输入
信号的均方根为                                                        
( )
2 ( )



























=                                      (2.3) 
也可以用下式表示为 
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